subregions. BMLs and SCs were scored from 0 to 3. Cartilage morphology was scored from 0 to 6, where grades 2.5, 5 and 6 exhibit full-thickness loss. Incident SC was defined as grade 0 at BL and grade ≥ 1 at FU. Subregions with prevalent SCs (score ≥ 1) were excluded. We assessed the association of prevalent BMLs (score ≥ 1) and full-thickness cartilage loss (grades 2.5, 5 and 6) with incident SCs (score ≥ 1) on a per-subregion basis using logistic regression with generalized estimated equations to account for correlations among the subregions within a knee (using one knee per person). Subregions without BMLs (score = 0) and without full-thickness cartilage loss (scores 0, 1, 2, 3, and 4) were considered as the reference group. Adjustment was performed for both predictors (BMLs vs. full-thickness cartilage loss). Results: 1283 knees (1 knee per patient, 16349 subregions) were included (women 60.2%, mean age 62.3±7.9, mean BMI 30.1±4.9). Prevalent BMLs were found in 1843 subregions (11.3%), prevalent full-thickness cartilage loss was found in 1624 subregions (9.9%), and incident SCs were found in 216 subregions (1.3%). Prevalent BMLs showed a strong association with incident SCs in the same subregion, with an odds ratio (OR) of 12.9 [95% CI 8.9, 18.6] after adjustment for full-thickness cartilage loss. A larger size of prevalent BMLs was associated with an increased incidence of SCs (Table 1) . Prevalent full-thickness cartilage loss showed a significant association with incident SCs in the same subregion, with an OR of 5.4 [95% CI 4.1, 7.2]. However, the effect was attenuated after adjustment for BMLs (OR of 1.4 [95% CI 1.0-2.0]). There was no apparent dose-response relationship between severity of full-thickness cartilage loss and incident SCs (Table 2) . Conclusions: Both prevalent BMLs and full-thickness cartilage loss predict incident SCs in the same subregion. However, the effect of full-thickness cartilage loss was diluted after adjustment for BMLs, and no significant association was found when evaluating different grades separately. Prevalent BMLs strongly predict incident SCs in the same subregion longitudinally, even after adjustment for full-thickness cartilage loss, supporting the bony contusion theory of SC formation.
A comprehensive and reliable semiquantitative scoring system to assess whole knee synovitis on CE MRI has been introduced recently. Purpose of our study was to examine the association of whole knee synovitis with radiographic tibiofemoral (TF) OA, with MRIassessed cartilage damage and meniscus status.
Methods:
The MOST study is a longitudinal observational study of individuals who have or are at high risk for knee OA. Subjects are a subset of MOST who were examined with CE MRI (n=404). Synovitis was scored semiquantitatively from 0 to 3 at 11 sites of the joint. The majority of MRIs (85%) were also assessed according to the WORMS system. Two experienced radiologists performed the readings. Intra-and interobserver reliability for synovitis scoring: 0.60-1.00 (w-kappa). To define whole-knee synovitis we summed the scores for the 11 sites and categorized as follows: 0-6 = equivocal synovitis, 7-12 = mild synovitis, 13-18 = moderate synovitis, >18 = severe synovitis. The proportional odds model was used to assess possible cross-sectional associations between radiographic OA (Kellgren Lawrence Grade), cartilage damage (numbers of subregions affected), meniscal status (using maximum scores) and whole knee synovitis. In a second analysis the maximum synovitis score at any site was used as the outcome. Adjustment was performed for age, gender and body mass index. Purpose: Synovitis in OA is thought to be a secondary phenomenon related to cartilage and bone alterations and its importance in the OA process is well recognized. Degenerative joints usually demonstrate signs of synovitis, even in the early phase of disease. Synovial activation in OA is thought to be triggered by release of detritus from intraarticular joint structures including cartilage. Only scoring of synovitis on contrast-enhanced T1-weighted images correlates with microscopically proven synovitis, which is the rationale for using contrast-enhanced MRI in our proposed study. Aim of the study was to describe the distribution of synovial enhancement patterns and presence of joint effusion in patients with radiographic knee osteoarthritis (OA) using a novel comprehensive semiquantitative (SQ) scoring system. Methods: Participants of a randomized treatment trial of knee OA were included. MRI was performed at baseline using axial proton density (PD)-weighted (w) fat suppressed (FS), axial T1w FS contrast enhanced (CE) and sagittal T1w FS CE sequences. Synovial enhancement was scored semi-quantitatively from 0-3: 0 = no synovial thickening, 1 = <2 mm (equivocal synovial thickness), 2 = 2-4 mm (moderate synovitis) and 3 ≥4mm (severe synovitis).
The following 11 subregions were assessed: the suprapatellar, infrapatellar, medial parapatellar, lateral parapatellar, intercondylar, around the anterior cruciate ligament (ACL), posterior to the posterior cruciate ligament (PCL), medial perimeniscal, lateral perimeniscal, Baker's cysts and around loose bodies. Maximum synovial enhancement was grouped as absent (grade 0), equivocal (grade 1), definite (grades 2 and 3). Effusion was scored from 0-3 on PD FS and T1w FS CE sequences according to the amount of capsular distention. We described the distribution of synovitis in the whole cohort and also by effusion status. Results: 111 subjects were included. All knees exhibited at least one subregion with equivocal synovial thickness, 99 (89%) knees had at least one subregion with a maximum grade 2 and 44 (40%) had a maximum of a grade 3. The commonest sites for definite synovitis were posterior to the PCL in 79 (71%) and the suprapatellar region in 67 (60%) knees. The median number of affected sites with definite synovitis was 3. Overall percent agreement of effusion scored on PD FS and T1w FS CE sequences was 65%, with a weighted kappa of 0.69. On T1w FS CE, 81 (73%) knees showed effusion, with 42 (38%) knees exhibiting a grade 2/3 size effusion. Definite synovitis in at least one location was present in 78/81 (96.3%) knees with an effusion and in 21/30 knees (70%) without an effusion.
